Chromosomal deletion and plasmid complementation of the photosynthetic reaction center and light-harvesting genes from Rhodopseudomonas capsulata.
Using in vitro interposon mutagenesis, Rhodopseudomonas capsulata strains have been constructed wherein all or part of the reaction center (RC), light-harvesting I (LHI), and light-harvesting II (LHII) structural genes have been deleted. In one series of strains, the 2778-bp ApaI fragment bearing more than 90% of the rxcA operon (promoter and structural genes coding for LHI beta, LHI alpha, RC-L and RC-M) has been deleted from the chromosome. When the rxcA operon is deleted, resultant strains possess only LHII and are photosynthetically defective. The rxcA deletion in an LHII- background results in a strain lacking all LH antennae and RC subunits. As expected this strain has no near-infrared absorption characteristic of LH or RC bacteriochlorophyll. The rxcA deletion may be complemented by a pBR322 derivative carrying the entire rxcA operon (pU21). In a second series of deletion mutants, the 2500-bp BstEII-StuI fragment, including the beta and alpha structural genes coding for LHII has been deleted from the chromosome. In the wild-type background, functional RC and LHI are synthesized. LHII may be restored in the deletion strain by conjugal transfer of the plasmid pU2 which carries the LHII operon.